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production system and can improve the productivity 
in the winding of the ribbon, when the conductive 
band of the tread comprising low conductivity 
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tread rubber and the conductive band which is 
arranged in the intermediate part in the widthwise 
direction of the tread rubber and forms at least a 
part of a conductive channel ranging from a belt 
to the tread of the tread is formed by winding the 
ribbon . 

SOLUTION: On the circumferential surface of a 
tire raw material, unvulcanized tread rubber which 
has a side slanted to the equatorial surface of 
the tire raw material and is to be part of the 
tread rubber is wound and arranged, and the 
unvulcanized rubber ribbon having a width narrower 
than that of the slanted side is wound to make at 
least a part in the widthwise direction of the 
ribbon contact the slanted side over the whole 
length to form a conductive layer. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the manufacturing method of the tread for tires which can 
make the static electricity which makes rolling resistance of a tire small and is generated in addition on 
vehicles fully discharge to a road surface. 
[0002] 

[Description of the Prior Art]Although it is in the tendency for transposing the great portion of carbon black 
blended with tread rubber so much to the silica which has the low hysteresis-loss characteristic for reduction 
of the rolling resistance of a tire to be performed positively, The tread rubber which contains this silica so 
much has the problem that the static electricity which that electric resistance value becomes high and is 
generated on vehicles as a result cannot be easily discharged by the road surface via a tire. 
[0003]For the purpose of securing the discharge nature of tread rubber, then, the tread rubber of low 
conductivity, The tire provided with the tread which consists of a conducting sleeve which is allocated by the 
crosswise omitted portion of this tread rubber, and constitutes at least a part of electric conduction course to 
a tread from a belt is proposed, Many things are proposed also about the method of manufacturing the tread 
of such a tire, The method of facing and twisting a high conductivity unvulcanized rubber ribbon on the 
periphery of the tire raw material by which rotation displacement is carried out is to form a conducting sleeve 
into these proposals, for example, the thing of a statement is publicly known to JP,2002-96402,A. 
[0004]ln addition, although the method of carrying out multilayer extrusion of the high conductivity tread 
rubber used as low conductivity tread rubber and a conducting sleeve, extruding to one by an opportunity, 
and forming, although a conducting sleeve is formed, and the method of slushing and forming high 
conductivity rubber cement in the crevice provided in low conductivity tread rubber are also proposed, The 
method of forming a conducting sleeve is excellent in the above-mentioned high conductivity unvulcanized 
rubber ribbon in respect of the following to other methods of these. Namely, carry out multilayer extrusion 
and the method of the former by an opportunity is received, As opposed to the latter method that the special 
design of an extrusion head, change of the internal shape of an extrusion head, etc. are advantageous at 
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the point which becomes unnecessary, and slush high conductivity rubber cement, It is advantageous at the 
point which can form simply promptly conducting sleeves, such as shape as fear, such as destruction of a 
tread, was fully removed and it carried out expected to the necessary position, and a size. 
[0005] However, the following points are got as a problem which should be solved about the method of 
twisting a high conductivity ribbon and forming a conducting sleeve. Namely, in facing that a high 
conductivity ribbon twists and crossing the width of a ribbon to all the tread thickness. Since there is little 
number of times which twists a ribbon and it ends, although high productivity is obtained, it corresponds to 
the sectional shape of a tread which is different for every size under the organization which produces the tire 
of the size of various sorts, Since it is necessary to make the various-sorts preparations of the ribbon of 
various width, many intermediate stock of a high conductivity ribbon will be held, If there is a problem that it 
cannot respond to change of production flexibly, and ribbons tend to be laminated and it is going to form the 
conducting sleeve connected covering tread thickness when width of a ribbon is made small that such a 
problem should be solved on the other hand, In order to obtain the conducting sleeve of the same height as 
the thickness of a tread, it is necessary to wind and laminate the ribbon of many number of layerses, and 
there is a problem that productive efficiency will fall. 
[0006] 

[Problem(s) to be Solved by the lnvention]This invention is made in view of such a problem, and The tread 
rubber of low conductivity, The conducting sleeve of the tread which consists of a conducting sleeve which is 
allocated by the crosswise omitted portion of this tread rubber, and constitutes at least a part of electric 
conduction course to a tread from a belt, It faces twisting and forming a high conductivity unvulcanized 
rubber ribbon, compression of the intermediate stock of a ribbon and a flexible production system are made 
possible, and it aims at providing the manufacturing method of the tread for tires which can improve the 
productivity which can be set for a high conductivity unvulcanized rubber ribbon to twist moreover. 
[0007] 

[Means for Solving the Problem]ln order to attain the above-mentioned purpose, this invention is made and 
shows the gist composition and operation below. 

[0008]A manufacturing method of the tread for tires according to claim 1 , Said conducting sleeve of a tread 
for tires provided with much more tread layer that consists of tread rubber which consists of low conductivity 
rubber, and a conducting sleeve which is allocated by crosswise omitted portion of this tread rubber, and 
constitutes at least a part of electric conduction course to a tread from a belt at least, In a manufacturing 
method of a tread for tires which twists and forms a high conductivity unvulcanized rubber ribbon on a 
periphery of a tire raw material by which rotation displacement is carried out, After twisting and arranging 
unvulcanized tread rubber which has the side sloping to an equatorial plane of said tire raw material, and 
turns into some tread rubber, Said high conductivity unvulcanized rubber ribbon of width narrower than width 
of this inclined side is twisted so that at least a part of cross direction of a ribbon may contact an inclined 
side covering an overall length of a ribbon, and said tread layer is formed. 

[0009]Since width of a high conductivity unvulcanized rubber ribbon was made narrower than width of an 
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inclined side according to the manufacturing method of this tread for tires concerning this invention, If only a 
rubber ribbon of one kind of width is prepared, a conducting sleeve of a tread layer of different thickness 
using this ribbon can be formed, and compression of intermediate stock of a ribbon and a flexible production 
system can be made possible. 

[0010]ln a manufacturing method of this tread for tires. Since this ribbon is twisted so that crosswise [ at 
least a part of] may contact an inclined side covering an overall length and a conducting sleeve is formed 
after twisting and arranging unvulcanized tread rubber which has an inclined side, Without depending on 
lamination of ribbons, even if it makes this ribbon narrow, A conducting sleeve which can twist an inclined 
side of unvulcanized tread rubber for a ribbon as a back face, and can raise accuracy of position of a 
conducting sleeve and also through which it flows in a tread from an inner circumference layer of a tread can 
be formed with a small ribbon number of layers, and productivity at the time of ribbon volume attachment 
can be raised. For example, when a conducting sleeve is seen in a meridian line section of a tire, if it is 
isolated without contacting ribbons mutually and a conducting sleeve is formed, a very small ribbon number 
of turns can be managed, but ribbons cannot be laminated in this case, and a conducting sleeve cannot be 
formed, but said inclined side will become indispensable. Even in this case, since a ribbon is continuing 
covering an overall length, a flow from an inner circumference layer of a tread to a tread is secured. 
[001 1]Although a conducting sleeve is allocated by crosswise omitted portion of tread rubber, a tread formed 
by this method, When a conducting sleeve is in a crosswise flank of tread rubber, Since a thing of tread 
rubber of low conductivity is large and appearance of material which forms a conductive layer differs, in a 
product tire, a conductive layer is exposed, tire appearance is spoiled, and also a tread which we were 
anxious about exfoliation of a conductive layer, and was allocated by crosswise omitted portion of tread 
rubber in a conducting sleeve at the point is advantageous. 

[001 2]A manufacturing method of the tread for tires according to claim 2 forms said tread layer in a place 
indicated to claim 1 for the outermost layer of a tire raw material as other tread layers. 
[0013]Also in a tread which consists of tread layers of two or more layers, such as a tread which becomes 
cap base structure, according to the manufacturing method of this tread for tires, Since a tread layer can be 
formed on it as other tread layers by a method indicated to claim 1 , the outermost layer of a tire raw 
material, an effect of a manufacturing method of the tread for tires according to claim 1 -- in addition, 
manufacture of a tread which has a tread layer of two or more layers can be enabled, and, moreover, an 
electrical continuity course from inner skin of a tread to a tread can be formed. 

[0014]in a place which indicates a manufacturing method of the tread for tires according to claim 3 to either 
of claims 1-2 -- said unvulcanized tread rubber -- a low conductivity unvulcanized rubber ribbon to a 
circumference top of a solid-of-revolution tire raw material -- twisting -- it forms. 
[0015]According to the manufacturing method of this tread for tires, using one kind of low conductivity 
unvulcanized rubber ribbon, unvulcanized tread rubber of various sectional shape can be formed, and 
flexibility of a design to shape of tread rubber, a size, etc. can be raised. 

[0016]Also in [ the tire according to claim 4 is a tire provided with a tread formed by the manufacturing 
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method according to claim 1 to 3, and ] which tire rotary place, Said conducting sleeve of a tread of a portion 
grounded on a road surface has a portion which crosses to arbitrary straight lines which extend in parallel 
with the tire axis of rotation at from a pars basilaris ossis occipitalis of a tread groove before a tread at least 
in a tire meridian line section. 

[0017]According to this tire, to the above-mentioned operation in addition, said conducting sleeve of a tread 
of a portion grounded on a road surface in every tire rotary place, Have a portion which crosses in a tire 
meridian line section to arbitrary straight lines which extend in parallel with the tire axis of rotation at from a 
pars basilaris ossis occipitalis of a tread groove before a tread at least, and by that. Until it results in a wear 
stage where a tread groove disappears from wear early stages of a tread, Even if a tire stops in which rotary 
place, said conducting sleeve can be contacted on a road surface, an electric charge electrified [ on 
vehicles ] therefore not only under a run of vehicles but during a stop can be missed on a road surface, and 
safety can be ensured. 
[0018] 

[Embodiment of the lnvention]This embodiment of the invention is described based on the place shown in a 
drawing below. Drawing 1 is a side view showing the outline of the embodiment of the method concerning 
this invention. The unvulcanized rubber ribbon 1 does not have the exception that it is low conductivity as it 
is high conductivity, for example, it is extruded by the extrusion machine 2, has a die, a cap, etc., and is 
fabricated as a long body which has lateral cross sectional shape with a width of about 1-80 mm and a 
thickness of about 0.2-7.0 mm. And based on rotational movement of the rotating support 3, the 
unvulcanized rubber ribbon 1 which did in this way and was formed continuously is indirectly twisted there 
directly on the peripheral face of that via the tire raw material 4 by which laminating formation was carried 
out beforehand, and attachment molding is carried out there under the pressing action of the pasting roller 5. 

[0019]. The rotating support 3 has the inner skin shape of a product tire, and corresponding outer peripheral 
surface shape here. Many may be the base tires for retreaded tires, when it is in the shaping posture to 
which it carried out swell deformation of the center portion of the carcass band stuck on the peripheral 
surface greatly radially also in the tire molding drum when it was a core of high rigidity and is a belt tread 
drum. 

[0020]The inner liner with which lamination molding of the tire raw material 4 was carried out one by one on 
the core or the tire molding drum, When it is what equips belt tread drum lifting with the belt which carried 
out attachment molding when it is a thing provided with a carcass and a belt, about a retreaded tire, It may 
have the tread under cushion rubber layer which base tire itself and its peripheral surface were made to 
stick, and addition attachment of this tread under cushion rubber layer may be carried out also at the 
periphery side of the belt by which it was molded in the case of [ each ] the point. 

[0021] When a tread is constituted from tread layers of two or more layers, such as cap base structure, The 
tire raw material 4 of a gap to mention above shall also equip the outermost layer with the unvulcanized 
tread layer used as the tread layer which adjoins the radial inner side of the tread layer which twists and 
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forms said unvulcanized rubber ribbon 1. In any case, the outermost layer of the tire raw material 4 consists 
of high conductivity rubber. 

[0022] Drawing 2 is the formation mode of the conducting sleeve according to this invention a shown 
sectional view of a tread width direction, and three in a figure, It shall have the unvulcanized belt coating 
rubber layer 6 to which the tire raw material 4 of a graphic display becomes the outermost layer from high 
conductivity rubber by any one sort of the rotating support mentioned above and 4 showing any one sort of 
the tire raw material mentioned above. 

[0023]From the unvulcanized tread layer 7a of only one layer, the unvulcanized tread 7 in here becomes and 
this tread layer 7a, It shall consist of the unvulcanized low conductivity tread rubber 8, and this tread 7 shall 
have mostly the unvulcanized conducting sleeve 9 which reaches the tread peripheral face S1 at a center 
portion from the belt coating rubber layer 6 by the side of the inner circumference of the tread layer 7a in the 
omitted portion of the cross direction, and a figure. 

[0024]ln order to realize such a structure, after twisting and arranging some unvulcanized tread rubber 8 8a 
which has the inclined side S2 in which only the predetermined angle theta inclined to the equatorial plane E 
toward up to the peripheral surface of the tire raw material 4, as it was shown in drawing 1 , extrusion 
molding was carried out to it -- preferably, On the peripheral surface of the tire raw material 4, the volume 

resistivity in 25 ** sticks the start edge, ranks the high conductivity unvulcanized rubber ribbon 10 below 10 
omega-cm second, and the conducting sleeve 9 is formed by twisting this over the inclined side S2 under 
the tire raw material 4 and by extension, the rotation displacement of the rotating support 3. And after this, 
the remainder 8b of the unvulcanized tread rubber 8 is twisted and arranged, and formation of the 
unvulcanized tread 7 is completed. 

[0025]Here the width W2 of the high conductivity unvulcanized rubber ribbon 1 0, Since it is narrower than 
the width W1 of the inclined side S2, the thickness of the tread layer 7a and the width of some [ 8a ] inclined 
sides S2 of tread rubber can be set up regardless of the width of the ribbon 1 0, Therefore, it is that of an 
eclipse with a volume so that the flexibility of the design to the shape of tread rubber, a size, etc. can be 
raised and this ribbon 10 may contact the inclined side S2 in at least a part of ribbon cross direction covering 
that overall length, Covering the overall length, it is stabilized and the ribbon 10 can be positioned. 
[0026]ln the formation, all of some unvulcanized tread rubber 8 8a and the remainder 8b which twist as 
mentioned above, are arranged and are molded, The low conductivity unvulcanized rubber ribbon to the tire 
raw material 4 top, for example, width, about 5-30 mm, Can carry out by the rubber ribbon which has 
rectangular cross section shape about 0.2-7.0 mm thick twisting, and also. It can also form by the one 
extrusion molding body of the low conductivity unvulcanized rubber which has a section of some tread 
rubber 8 8a or the remainder 8b, and according to the former, the flexibility of the design to the shape of 
tread rubber, a size, etc. can be raised, and according to the latter, molding working capacity can be raised. 
[0027]ln [ drawing 3 is a crosswise sectional view of a tread showing other embodiments, and ] this 
embodiment, It faces forming the tread 1 3 which comprised a tread layer of the bilayer of cap base structure, 
It forms and ranks second on the tire raw material 4 which makes the outermost layer the unvulcanized belt 
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coating rubber layer 6 which consists the unvulcanized base tread layer 7b used as a base part of high 
conductivity rubber, The unvulcanized cap tread layer 7c used as a cap portion is formed on the tire raw 
material 16 which makes the base tread layer 7b the outermost layer. 

[0028]lf in charge of formation of the base tread layer 7b, according to the above-mentioned explanation, 
After twisting and arranging some unvulcanized tread rubber 1111a which has inclined side S4 in which 
only the predetermined angle theta 1 inclined to the equatorial plane E toward up to the peripheral surface of 
the tire raw material 4, On the peripheral surface of the tire raw material 4, the start edge is stuck, the high 
conductivity unvulcanized rubber ribbon 10 is ranked second, by twisting this along with inclined side S4 
under the rotation displacement of the tire raw material 4, the unvulcanized conducting sleeve 12 is formed, 
and the remainder 1 1 b of the unvulcanized tread rubber 1 1 is twisted and arranged after that. 
[0029]Similarly in formation of the KYAPU tread layer 7c, After twisting and arranging some unvulcanized 
tread rubber 14 14a which has the inclined side S5 in which only the predetermined angle theta 2 inclined to 
the equatorial plane E toward up to the peripheral surface of the base tread layer 7b which makes the 
outermost layer of the tire raw material 16, By sticking the start edge on the conducting sleeve 12 of the 
base tread layer 7b for the high conductivity unvulcanized rubber ribbon 10, and twisting this along with 
inclined side S4 under the rotation displacement of the tire raw material 4, form the unvulcanized conducting 
sleeve 15 and it ranks second, The remainder 14b of the unvulcanized tread rubber 14 is twisted and 
arranged. Thus, while constituting a part of electric conduction course attained from a belt to the peripheral 
face S3 of a tread, the conducting sleeve 12 and the conducting sleeve 15 through which it flows mutually 
can be formed. 

[0030]Also in this embodiment, some tread rubber 11 11a, the remainder 11b, and a part of [ 14a ] all of the 
tread rubber 14 in that formation, the low conductivity unvulcanized rubber ribbon to a tire raw material top -- 
twisting -- it can carry out, and also it is also as above-mentioned that it can really form by an extrusion 
molding body, and the effect in each case is as the above-mentioned explanation. 
[0031]ln drawing 3, although the conducting sleeve 15 of the cap tread layer 7c is made to incline in the 
opposite direction about the equatorial plane E to the conducting sleeve 12 of the base tread layer 7b, As 
shown in drawing 4 w hich expands the portion of a conducting sleeve and expresses this in a section, the 
tread 13 which the same direction may be made to incline about the equatorial plane E, and is shown in 
drawing 3 comprises the tread layers 7b and 7c of the bilayer, but. It can call at the place which often also as 
many things explained to the above-mentioned from 2 the number of the tread layers which constitute a 
tread when forming each tread layer in this case. 

[0032]ln formation of the conducting sleeves 12 and 15 shown in drawing 3, According to the place shown in 
drawing 5 which expands the portion of these conducting sleeves 12 and 15, and is expressed in a section, 
Without contacting some ribbon 10 comrades which appear in a tire meridian line section, it can be isolated 
mutually and can also arrange, In this case, since the ribbon 10 was continuing covering the overall length, 
after it secures the requirements which constitute a part of continuity path from a belt to a tread peripheral 
face, it can shorten the overall length of a ribbon, and it can be made to contribute it to improvement in 
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productivity. . However, it is in the height position of the unvulcanized tread corresponding to the pars 
basilaris ossis occipitalis of the tread groove formed of vulcanization molding. It is important to arrange so 
that ribbon 10 comrades may contact mutually in every tire meridian line section about the ribbon 10 located 
in radial outside from the straight line L1 parallel to the axis of the tire raw material 4. In arrangement of the 
ribbon 10 as shown in drawing 5, Since it cannot die in piles radially, making the ribbon 10 of each other 
laminate, it will become indispensable that some unvulcanized tread rubber 11a and 14a arranged by 
preceding that the ribbon 10 twists has inclined side S4 and S5. 

[0033] Drawing 8 is a tire meridian line sectional view showing a part of tread 23 of the tire 20 which 
vulcanized the unvulcanized tire which has the conducting sleeves 12 and 15 which twisted the ribbon 10 
and were formed according to the place shown in drawing 5 , and was made. The tread 23 of the tire 20 
consists of the base tread 21 , the cap tread 22, and the conducting sleeve 26 that comes to vulcanize the 
unvulcanized conducting sleeves 12 and 15, and has the tread groove 24 which extends in a hoop direction. 
The conducting sleeve 26 formed according to the place shown in drawing 5, In the tire meridian line section 
of tread 23 portion of the portion grounded on a road surface in every tire rotary place, Will have inevitably a 
portion which crosses to the arbitrary straight lines L which extend in parallel with the tire axis of rotation at 
from the pars basilaris ossis occipitalis 25 of the tread groove 24 before [ D ] a tread at least, and by this. 
Even if the tire 20 stops in which rotary place, said conducting sleeve 26 can be contacted on a road 
surface, and the electric charge electrified [ on vehicles ] therefore not only under a run of vehicles but 
during the stop can be missed on a road surface until it results in the wear stage where the tread groove 24 
disappears from the wear early stages of the tread 23. 
[0034] 

[Effect of the lnvention]Since width of the high conductivity unvulcanized rubber ribbon was made narrower 
than the width of an inclined side according to this invention so that clearly from the place described above, 
While being able to form the conducting sleeve of the tread layer of thickness which is different only by the 
rubber ribbon of one kind of width and making possible compression of the intermediate stock of a ribbon, 
and a flexible production system, Since this ribbon is twisted so that crosswise [ at least a part of] may 
contact an inclined side covering an overall length and a conducting sleeve is formed after twisting and 
arranging the unvulcanized tread rubber which has an inclined side, Without depending on lamination of 
ribbons, even if it makes this ribbon narrow, The conducting sleeve which can twist the inclined side of 
unvulcanized tread rubber for a ribbon as a back face, and can raise the accuracy of position of a 
conducting sleeve and also through which it flows in a tread from the inner circumference layer of a tread 
can be formed with a small ribbon number of layers, and the productivity at the time of ribbon volume 
attachment can be raised. 



[Translation done.] 
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